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Descripti n 

As known, the so-called "diamond" 
elem nts— i.e. elements f rmed of small 
diamond chips inc rp rated into a c nsumabl 
metallic support— have been used f r som 
years for the cutting of marble or st ne bl cks or, 
in general, for other operations to be performed 
on said materials. 

For instance, for cuts in a cave, "diamond 
wire" is used. A wire of this type is described in 
the FR— A— 1265542, wherein use is made of ring 
discs, welded along a highly resisting and suit- 
ably flexible steel wire. The ring discs have a 
contour shaped like the beak of a flute, forming a 
cutting lip with a specific relief angle. This 
arrangement has proved to be very fragile when 
used for cutting stones, both because the cutting 
action on the stone determines severe wear and 
thus a rapid flattening of the cutting lip, and 
because the working conditions in a cave are 
very hard and the flute beak can easily get struck 
and thus be seriously damaged. On the other 
hand, it is practically unthinkable to regrind the 
ring discs once they been mounted and welded 
onto the flexible steel wire, whereby nowadays it 
is preferred to use metallic "pins", which are 
small cylinders with a diameter of 8 to 10 mm 
and a height of 8 to 12 mm, having a central hole 
of 4 to 5 mm and being inserted and blocked on 
said steel wire. Such pins are possibly spaced 
one from the other by metal or plastic spacers, 
which are in turn inserted and blocked onto the 
steel wire. The outer surface of the pins is 
covered with a lining of abrasive diamond, i.e. 
very tiny diamond chips, applied by electrolytic 
or chemical deposit, or by sintering. 

The remarks which have been made in connec- 
tion with the use of diamond in the heretofore 
specified ways, are essentially the following: 

— in any "diamond" element, anyhow 
obtained, the abrasive cutting function is exclu- 
sively performed by the diamond, while the 
metallic material — of electrolytic deposit or of 
sintering — purely has the function of supporting 
the diamond. The choice of this binding material 
is very important, since the efficiency and life of 
the "diamond" element depend therefrom. In 
actual fact, during the cutting operation, the 
• diamond may possibly get blunt, but it will not 
wear out (as it is obviously harder than the 
marble or stone to be cut), whereas the wear or 
consumption of the binding material, by 
gradually laying the diamond bare, causes its 
breaking-off and loss. For this reason, while on 
one hand it is preferred to utilize a soft metal, 
which opposes a minimum resistance to wear 
and thus allows the diamond to work in optimal 
conditions, even though it causes a very rapid 
consumption of the "diamond" element, on the 
ther hand it is preferred to utilize a hard metal, 
which has the advantage of slowing down con- 
sumpti n even though, on the c ntrary, it partly 
hampers a proper work of the diamond; 

— the us of a s ft metal, as bronze or a bronze 



alloy, has therefore been g nerally adopted In 
manufacturing sintered "diamond" elements, 
wherein a gradual consumption of the metal is 
actually required to lay bare successive diamond 

5 layers, as the diamond surface layer breaks off. 
Thanks to this structure, the useful life— i.e. the 
ndurance — of a sintered diamond element is 
very long. Sintered "diamond" segments, in 
spite of the minor intrinsic resistance to wear of 

10 the consuming metal, keep in fact their efficiency 
longer in time for the very reason that, as a first 
thin layer of the segment wears off, the diamond 
of a underlying layer is laid bare, so as to always 
have a renewed cutting surface, and this con- 

is tinues up to consumption of the full thickness of 
the segment; 

— the use of a hard metal, as nickel, has 
instead been generally adopted in manufacturing 
by electrolytic deposit, in particular "pins" for 

20 "diamond" wire, wherein a very thin and practi- 
cally single layer of diamond chips or grains is 
applied onto a metallic support, whereby it is 
absolutely indispensable for the bond to be as 
strong as possible. It has however been noted 

25 that this diamond electrolytic deposit, which 
should in theory be preferable for its actual high 
resistance to wear, has nevertheless a relatively 
short useful life. The reason for this limited life is 
to be sought in the fact that the thin diamond- : 

30 layer is applied electrolytically onto a surface of 
the metallic support element which lies and 
works parallely to the surface to be cut, i.e. the 
surface subjected to the abrasive or cutting 
action, so that said thin layer, being subjected to 

35 wear simultaneously throughout its whole sur- 
face, breaks off entirely in a short while. 

The object of the present invention is to realize 
an abrasive "diamond" element, combining the 
advantages of the two heretofore described tech- 

40 niques, namely providing: 

—a high intrinsic resistance to wear, due to the 
fact that the diamond is bound electrolytically; 
and 

— furthermore, a long life due to the fact that it 

45 allows to dispose of a renewable cutting surface, 
i.e. to utilize successive diamond layers. 

According to the invention, in a abrasive 
diamond element having the form of a pin, 
which in association with a wire forms a cutting 

so tool for cutting stone material or marble by 
sliding parallely to the surface to be cut, said 
abrasive element consisting of a small cylindrical 
pin with axis coinciding with that of the wire and 
of a collar portion having its surface totally 

55 coated with an electrolytically deposited metal 
layer incorporating diamond chips, the above 
results are obtained due to the fact that at least 
part of the collar surface is corrugated or radially 
diverging in respect of the axis of the cylinder, 

60 said coated collar cutting surface wearing away 
in use to reveal a new cutting surface in axial 
direction. 

Preferred embodiments of the present inven- 
tion are described in the following with reference 
65 to th accompanying drawings, in which: 
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Fig. 1 is an axial cross-section view of a "pin" of 
known technique, for "diamond wir "; 

Fig. 2 is an axial cross-secti n view of a "pin" 
realized according to th invention; 

Fig. 2a is a vi w similar to that of Figure 2, with s 
the "pin" partially consumed; and 

Fig. 3 is an axial cross-section view f a differ- 
ent embodiment of the "pin" according to the 
invention. 

Figure 1 illustrates the known technique for the ro 
production of "pins" for "diamond wire". The pin 
according to known technique is formed of a 
small cylinder 1, having an axial hole 2 through 
which it is inserted on the steel support wire (not 
shown) and being blocked thereon by known is 
means (also not shown), and of a collar 3, also 
having an outer cylindrical surface slightly pro- 
jecting from the outer surface of the cylinder 1, 
said collar being lined— on its outer surface as 
well as on its shoulders 3a— with abrasive 20 
diamond. This lining is obtained by electrolytic 
deposit 

In such a pin of known technique, the wear 
deriving from normal work simultaneously affects 
the whole cylindrical surface of the collar. Con- 25 
sequently, once the thin layer of abrasive lining is 
consumed (as shown by the dotted line in Figure 
1), or once the diamond has got blunt or has 
become smooth, the pin is no longer ap{ tp 
perform practically any cutting function. . ?o. 

In the pin realized according to the invention, 
the collar 4 has— as opposed to that of known 
technique— a corrugated profile. In the embodi- 
ment shown in Figures 2 and 2a, the collar 4 has a 
double-crown profile, so as to form several 35 
inclined surfaces in respect of an ideal working 
surface, parallel to the cutting plane X— X (as 
clearly shown in these figures). With such a 
profile, as the collar wears off, the diamond 
present along the edges 4a (Figure 2a), which has 40 
not yet been effected by wear, shows up. This 
obviously produces a continuously renewable 
cutting surface. 

Also in the embodiment of Figure 3, wherein 
the collar 3 has a frustonconical shape, the same 45 
result is obtained: as the collar wears off, in 
correspondence of its part of major diameter, the 
diamond which has not been previously involved ' 
in the cutting action is laid bare. 

In practice, therefore— as opposed to known so 
technique, wherein a relatively wide abrasive 
surface is entirely affeced by wear and rapidly 
ends its function— the pin realized according to 
the invention has several cutting edges, which 
wear more progressively, thereby exposing to the ss 
cut a continuously renewed diamond surface. 

This evenness of consumption is not hindered 
by the resistance to wear of the material forming 
the collar, in that said material consists of rela- 
tively soft metal. 60 

The diamond pins realized according to the 
present invention and illustrated by way of 
example in the accompanying drawings, allow to 
attain: 

—besides the already mentioned principal ss 



advantage of disposing of cutting edges whereon 
th diamond is progressively renewed, also 

— the advantage of obtaining, with th same 
dimensions as th diamond pins of known tech- 
nique, far higher specific pressures of the 
diamond along the cutting line than in known 
technique. 

Claims 

1. Diamond abrasive element in the form of a 
pin, which in association with a wire forms a 
cutting tool for cutting stone material or marble 
by sliding parallely to the surface to be cut, said 
abrasive element consisting of a small cylindrical 
pin with axis coinciding with that of the wire and 
of a collar portion having its surface totally coated 
with an electrolytically deposited metal layer 
incorporating diamond chips, characterized in 
that, at least par of the collar surface is corrugated 
or radially diverging in respect of the axis of the 
cylinder, said coated collar cutting surface wear- 
ing away in use to reveal a new cutting surface in 
the axial direction. 

2. Diamond element according to claim 1, 
wherein said collar portion of the cylindrical pin 
has a frustoconical shape. 

3. Diamond element according to claim 1, , 
wherein said collar portion has , a corrugated 

prbfife. < ; , . . ; 

4. Diamond element according to claim 3, , 
wherein the profile of said collar portion has a 
double crowning in the axial direction. 

Patentanspruche 

1. Diamant-Schleifelement in Form eines "Dia- 
mantstiftes" zur Verwendung mit einem Schneid- 
werkzeug wie einem "Diamantdraht" zum 
Schneiden von Stein oder Marmor durch Ver- 
schieben parallel zu der zu schneidenden Flache, 
wobei das Diamant-Schleifelement aus einem 
kleinen Zylinder, dessen Achse mit derjenigen 
des Diamantdrahtes zusammenfailt und einem 
Kragenabschnitt, dessen Oberflache vollstandig 
mit einem Diamantpartikel aufweisenden, elektro- 
lytisch aufgebrachten Metallschicht besteht, 
dadurch gekennzeichnet, daS wenigstens ein Teil 
der Kragenfiache so angeordnet ist, dafc es einen 
Winkel in Bezug auf die Achse des Zylinders bildet 
und wobei die Oberflache eine erneuerbare 
Schneidflache bildet. 

2. Diamantelement nach Anspruch 1, wobei der 
Kragenabschnitt des Zylinders kegelstumpffor- 
mig ist. . 

3. Diamantelement nach Anspruch 1, wobei der 
Kragenabschnitt ein gefurchtes Profil hat. 

4. Diamantelement nach Anspruch 3, wobei das 
Profil des Kragenabschnitts in axialer Richtung als 
Doppelkrone ausgebildet ist. 

R vendications 

1. Element abrasif h diamant p ss6dant la 
forme d'un broche qui, en associati n avec un 
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fil, f rme un util de coupe servant a tailler ta 
pierre ou le marbre au moyen d'un gltssement 
exdcut' paraflelem nt a la surface devant etre 
taillee, (edit element abrasif 'tant constitue par 
une petite br ch cylindriqu dont I'axe coincide 5 
avec celui du fil et une partie formant collet dont 
la surface est entidr ment recouverte par une 
couche metallique deposee par voie electrolyti- 
que et contenant des eclats de diamant, caracte- 
rise en ce qu'au moins une partie de la surface du to 
collet est nervuree ou possdde une forme diver- 
geant radlalement par rapport & I'axe du cvlindre, 
ladite surface de coupe du collet recouvert s'usant 



en cours d'utilisation en pr'sentant une nouvell 
surface de couple dans la direction axiafe. 

2. Element a diamant sel n la revendication 1, 
dans lequel ladite partie, en forme de coll t, de la 
broche possede une forme tronconique. 

3. Element & diamant selon la revendication 1, 
dans lequel ladite partie en forme de collet pos- 
sede un profil nervure. 

4. Element a diamant selon la revendication 3, 
dans lequel ladite partie en forme de collet pos- 
sede un double bombement dans la direction 
axiale. 
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